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TABLE P.-Aoerage daily totals of solar radiation (direct + diffuse) receeived on a horizontal surface 

Week beginning- 

1936 
Sept. 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
Sept. 10 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sept. 17 _ _ _ _ _ _  ~ _____._________ 
Sept. 24 ______..___ ~ _ _ _ _ _ _ _ _ _ _  

Gram-calorles per square centimeter 

New River- Blue != Frhy; Ithsca ;:g2i Madison Llncoln Chicago ::$ Fresno $iFs ;zk Jza hIiaml Orleans side Hill 
__--------------- 

tal. ml. ca!. cal. cal. cal.  cal. col. eal. cal. ml. cal. cal. ml. cd. c01. 
556 351 485 386 427 591 170 436 502 468 355 497 480 4Bo 495 410 
3 i l  202 378 2% 330 590 271 424 511 406 318 479 316 660 361 323 
448 397 482 38i 229 530 180 437 390 391 402 424 288 457 810 469 
293 263 297 222 2il 473 140 402 390 319 307 445 406 454 357 265 

.. Air-mass typs I .  

-- 

I. 

-- 

gr. cal. 
0.i79 
.779 

gr. ca!. 
0.620 
.630 

mm 
25.0 
25.8 

13.0 
13.6 

N P c  

N P c + T x  ,770 
.770 

.880 

.8Ro 

.966 

.MO 

.953 
,963 

.616 
,616 

.720 

.7m 

.is3 .m 

.748 

.748 

1.8 
1.0 
2.2 
2. 1 
4.2 
4.8 

NPC 

Heliographic 
East- 
ern 

~tand-  Diff. in 
ani longi- 
time tude 

Area Total 
area 
for Observatory 

Spot Group each I day 

h. m. 
I1 7 

I1 4 

15 21 

13 11 

I2 9 

12 0 

-- 
O 

+ l l . O  
+sa 0 
+13.5 
+25.0 
+39.0 
-69.0 +a. 5 
+40.0 
+55.0 
-70.0 
+42.0 
$52.0 
+m. 0 
-77.0 
-68.0 
-58.0 
-42.0 
+55.0 
+66.0 
+81.0 
-55.0 
-41.0 
-29.0 
-28.0 
+17.0 
+48.0 
+88. 0 
+70.0 
+80. 0 +as. 0 

I I I I I I I I I I I 

Accumulated departures on Sept. 30 

I -21 I -434 1 ________I  +553 1 +1,743 

TABLE 3.-Total, I,,,, and screened, I, ,  I , ,  solar radiation intensitg ?neasurements, obtained during September 1936 and determinations of the 
atmospheric turbidity factor, /3, and water-vapor content, u1= depth in  millimeters, if precipitated 
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Solar 
altitude Date and hour angle lu m a s  I ,  

gr. cal. 
1.091 
1.088 

1.066 
1.057 

1. a00 
1.208 
1.306 
1.320 
1.312 
1.287 

51.0. 
Percentage of solar 

constant 

-I 1BSB 

Scpt. I 
l:lZa. 
1:Cn a. m. 

3:lO a. m 
3:06 a. m _ _ _ _ _ _ _ _ _ _ _ _  ~ 

4 1 1 a . m  
4:08 a. 
3:34 a. m 
3:31a.m-. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

3:13 p. m 
3:18 p. m 

Sept. 8 

Scpt. E6 

0 ,  

55 18 
54 49 

35 59 
36 41 

20 14 
21 08 
28M n 37 
30 40 
30 08 

m 
1.21 
1. n 

1.70 
1.61 

2.88 
2.76 
2. 30 
2. 13 
1.85 
1.99 

0.158 
.160 

.110 

.130 

.040 

.M2 

.OM 

.063 

.046 

.054 

0.142 
.138 

. OB6 

.OB8 

. a38 

.090 

.028 

.031 
,010 
. O l O  
- 

88.4 
68.4 

66. 6 
60.6 

67.8 
07.6 
73. i 
73.9 
67. 7 
66.9 

11.1 
11. 4 

11.1 
11. 5 

5.9 
4. 1 
6.3 

8.0 
9.4 

5. a 

0.150 
.149 

.lo3 

.lo8 

,039 . M1 
.042 
.042 
.028 
.027 

POSITIONS AND AREAS OF SUN SPOTS POSITIONS AND AREAS OF SUN SPOTSCont inued  
[Communicated by  Capt. J. F. Hellweg, U. 8. Navy (Ret.), Superintendent U. S. Naval 

Observatory. Data furnished by the U. 8. Naval Observatory in cooperatlon wlth 
Harvard and Mount Wilson Observatories. The difference In longitude Is measured 
from the central meridlm, positive west. The north lstltude is positlve. Areas are 
corrected for loreshortenlng and are expressed In millionths of the wn's  visible hemi- 
sphere. The total area for each day Includes spots and groups] Longi- 

tude 
Date 

1936 
sept. 8 

sept.  9 

Sept. 10 ..... 

sept. ll.--.. 

Sept. 12-.-.. 

Sept. 13 ..... 

- 
East- 
ern 
ard 

time 

stand- 

Heliographic Total 
0 

310.7 
3 3 . 7  
300.0 
311.5 
325.5 
212.0 
300.5 
311.0 
326.0 
188. 9 
300.9 
310.9 
326. 9 
169.3 
178.3 
188.3 

301.3 
312.3 
327.3 
178.2 
192.2 
209. 2 
205.2 
250.2 
281.2 
301.2 
303.2 
313.2 

304.3 

321. a 

Date 

1938 
sept. 1...-. 

Sept. 2...-. 

Sept. 4..... 

Sept. 

Sept. 

Sept. i'--.-. 

l I " 1  I h. m. 
11 20 

12 25 

11 40 

11 12 

13 10 

10 50 

-17.0 
+14.0 
-27.5 
-22.0 
-11.0 
-17.0 
-25.5 +m. 0 
-10.0 
f14.0 
-28.0 
-21.5 
-9.0 
-19.0 
-16.0 
-27.0 
-18. 0 
-19.0 
+9. 0 

-17.0 
-27.0 
-10.0 
+9. 0 

-18.5 
+9. 0 

-72.0 330.0 
-69.0 333.0 
+21.0 m.0 

U. 8. Naval. 

Mt .  Wilson. 

U. 6 .  Naval. 

Do. 
-32.0 1 307.3 

Do. 

Do. 
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Heliographic 

& 

POSITIONS AND AREAS OF SUN SPOTS-Continued 

Area Total 
area 
$& Observatory 

Spot 1 Group dsy 

POSITIONS AND AREAS OF SUN SPOTS-Continued 

Date 

East- 
em 
tand- 
ard 

tlme 

East- 
ern 

stand- 
ard 

time 

Heliographic 1 Area 

0 

-19.5 
+15.5 
-19.5 
-30.5 
-16.0 
-20.0 
+15.0 
-18.5 
+18.0 
-30.0 
-19.0 
-19.5 
+15.5 
-30.5 
-20.0 
4-15.5 
-30.5 
-24.0 
+20.0 
-20.0 
-20.0 
f15.O 
-19.0 
-30.0 
-24.5 
+20.0 
f l6 .0  
-21.0 
-21.0 
-18.0 
-24.0 
+B.O 
-23.0 
+?O.O 
-21.0 
-18.0 
+15.0 
-12.0 
+16.0 
-24.0 
- N O  
-23.5 
+20.0 
+lS.O 
-20.5 
-13.0 
4-14.0 
+24.0 
-25.0 
-25.0 
-24.0 
-20.5 
+15.0 
+14.0 
-24.0 
-25.0 
-25.0 
-24.0 
-21.0 
+12.0 
+15.0 
+140 
-243.0 
-22.0 
-23.0 
-17.0 
-23.0 
+32.0 
fz4l.O 
-33.0 
+l4.0 
-26.0 
-25.0 
-25.0 
-17.5 
-21.0 
+14.0 
-25.0 
-24.0 
-25.0 
-17.5 

---- 
_ _ _ _ _ _ _  93 _ _ _ _ _ _ _  U. 8. Naval. _ _ _ _ _ _ _  154 ______. 
____.__ 62 ..._.__ _ _ _ _ _ _ _  340 .__.___ _ _ _ _ _ _ _  247 896 _ _ _ _ _ _ _  234 ______. Mt. Wilson. _ _ _ _ _ _ _  205 ._.__.. _ - _ _ _ _ _  35 .____.. _ _ _ _ _ _ _  4 _____.. _ _ _ _ _ _ _  382 860 

- - -____ 185 __.__.. 
______. 216 ___._.. 
_____.. 123 639 _ _ _ _ _ _ _  93 _____.. Do. 
______. 154 ___.... 
___.___ 93 340 
______. 110 ____.__ Mt.  Wilson. 
____.__ n _ _ _ _ _ _ _  

5 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  - - _ _ _ _ _  24 ---___. _ _ _ _ _ _ _  36 _____.. _ _ _ _ _ _ _  2 ____._. 
- - - - _ _ _  180 3.34 _ _ _ _ _ _ _  401 ______. U. 9. Naval. 
______. 23 __.____ 
_____.. tX2 _ _ _ _ _ _ _  
______. 46 _ _ _ _ _ _ _  

8 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  
.______ 4 _____.. Mt.  Wilson. 
--____. 4 ----_._ 
.__._._ 124 _____.. 
.__.__. 47 ._..... 
._.__.. 25 __.._.. 
_____.. 16 ____._. 

5 _____.._ ______. _ _ _ _ _ _ _  27 .______ 
4 .______. 251 

._____. 62 _ _ _ _ _ _ _  U. 8. Naval. 

._..__. 123 __._._. 
____.__ 370 ______. 

8 _ _ _ _ _ _ _ _ _ - _ _ _ _ _  
23 ______._ _ _ _ _ _ _ _  _ _ _ _ _ _ _  340 ____.__ _ _ _ _ _ _ _  93 1,019 _ _ _ _ _ _ _  31 _ _ _ _ _ _ _  DO. 
8 __--.-.. _-_____  _ _ _ _ _ _ _  247 _ _ _ _ _ _ _  

.______ 123 _ _ _ _ _ _ _  

.______ 216 __.____ _ _ _ _ _ _ _  401 1,026 

.______ 31 _ _ _ _ _ _ _  DO. _ _ _ _ _ _ _  31 _ _ _ _ _ _ _  
_____._ 31 _ _ _ _ _ _ _  

247 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  154 _ _ _ _ _ _ _  
_____._ 93 _____._ 
.____-_ 210 803 
.___.__ 33 ____.__ Mt. Wilson. 

10 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  26 _ _ _ _ _ _ _  _ _ _ _ _ _ _  301 _ _ _ _ _ _ _  _ _ _ _ _ _ _  17 _ _ _ _ _ _ _  _ _ _ - _  _. 110 _ _ _ - _ -  ~ _ _ _ _ _ _ _  77 .___.__ _ _ _ _ _ _ _  96 ____.__ 
4 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  ___--_- 4 _ _ _ _ _ _ _  _ _ _ _ _ _ _  253 931 _ _ _ _ _ _ _  15 _ _ _ _ _ _ _  U. 8. Naval. _ _ _ _ _ _ _  247 _ _ _ _ _ _ _  _ _ _ _ _ _ _  48 _ _ _ _ _ _ _  _ _ _ _ _ - _  185 _ _ _ _ _ - -  _ _ _ _ _ _ _  62 _ _ _ _ _ _ _  

-__-- - -  77 833 

- -_ -___  n 8  _ _ - _ _ _ _  _ _ _ _ _ _ _  31 _ _ _ _ _ _ _  - - -_-__ 93 --_-.__ 
31 __-  - _ _ _ _  456 

15 ____._._ _.____. U. S. Naval; 

15 _ _ _ _ _ _ _ _  555 

23 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  Do. 

1936 
Sept.27 ..... 

h .  m. 
9 45 

Sept.28 ..... 

Sept.29..--- 

13 17 

12 45 

Sept.30 ..... 12 30 

1 _ _ _ _ _ _ _  
2- - - - - - - 
3- - - - - - - 
4- - - - - - - 
5 _ _ _ _ _ _ _  
6 _ _ _ _ _ _ _  
7- - - - - - - 
S _ _ _ _ _ _ _  

Ec 110 11 _ _ _ _ _ _ _  d 4 9  21 _ _ _ _ _ _ _  
68 12 _ _ _ _ _ _ _  Ec  70 22 _ _ _ _ _ _ _  
77 13 _ _ _ _ _ _ _  Wc 94 23 _ _ _ _ _ _ _  
57 14 _ _ _ _ _ _ _  d 77 24 _ _ _ _ _ _ _  

64 25 _ _ _ _ _ _ _  Afc 68 15 _ _ _ _ _ _ _  
71 26 _ _ _ _ _ _ _  a 65 16 _ _ _ _ _ _ _  

46 17 _ _ _ _ _ _ _  a 63 27 _ _ _ _ _ _ _  
a 53 1s _ _ _ _ _ _ _  Ecd 66 28 _ _ _ _ _ _ _  

- 

Longi- 
tude 

Observatory Date )iff. In 
longi- 
tude 

)iff. in 
longi- 
tude 

.ongi- 
tude 

1936 
Bept. 14 ...-. 

I. m 
11 2 

11 25 

11 28 

I1 11 

9 50 

11 2 

9 45 

11 3 

i i  a i  

13 41 

9 4 6  

11 6 

11 11 

0 

-74.0 
-42.0 
-29.5 
f29.0 
+ M . O  
-58.0 
-27.0 
-14.0 
-2.0 

+42.0 
-60.5 
-45.0 
-15.0 
+55.0 
-30.0 
-1.0 

+69.0 
-75.0 
-60.0 
-33.0 
-16.0 
+14.0 
+2G. 0 +so. 0 
-60.0 
-49.0 
-41.5 
-20.0 
-8.5 
+I. 0 

-59.0 
-58.0 
-47.0 
-32.0 
-7.0 

+lo. 0 
+36.0 
+a0 
+64.0 
-70.0 
-49.0 
-33.0 
-21.0 
-15.0 
+5.0 

+el. 0 

-63.0 
-55.0 
-35.0 
-21.0 
+IS. 0 
-55.0 
-48.0 
-47.0 
-40. 0 
-21.0 
-8.0 

+34.0 
-78.0 
-45.0 
-%. 0 
-23.0 
-23.0 
-7.0 
-1. 0 
+7.0 
+s. 0 +m. 0 

+47.0 
-63.0 
-16.0 
+l. 0 
+e. 0 

+la. o 
+83.0 
-49.0 
-3.0 

+15.0 
+21.0 
+26.0 

-137. o 

146.5 
li8.5 
191.0 
249.5 
304.5 
149.0 
190.0 
103.0 
206.0 
249.0 
133.4 
148.9 
178.9 
243.9 
150.8 
179.8 
249.8 
92. 4 

107. S 
134.8 
151.8 
181.8 
192.8 
247.8 
94. 5 

105.5 
110.0 
134.5 
146.0 
155.5 
83. 0 
84. 0 
95. 0 

110.0 
13.5. 0 
152.0 
178.0 
18s. 0 
196.0 
58. 1 
79. 1 
95. 1 

107.1 
113.1 
133.1 
189.1 
47. 7 
51. 7 
59.7 
79.7 
93.7 

132.7 
45.3 
52. 3 
53. 3 
60.3 
79.3 
92. 3 

134.3 
11.2 
44.2 
56.2 
61.2 
88.2 
82. 1 
88. 1 
96. I 
97. 1 

108.5 
136.2 
12. 3 
59.2 
76.3 
84. Q 
87.3 

138.3 
13. ( 
b9. ( 
77. ( 
83. ( 
88. ( 

-80.0 
-78.0 
-39.0 
-11.0 
+lo. 0 
+18.0 
+31.0 
+35.0 
+40.0 
+7i. 0 
-66.0 
-64.0 
-25.0 
+3.0 

+23.0 
+41.0 
-80.0 
-51.0 
-54.0 
-50.0 
-10.0 
-2.0 

+17.0 
+19.0 
+38.0 
+67.0 
-73.0 
-68.0 
-41.0 
-40.0 
-38.0 
+3.0 

+11.0 
+30.0 
+31.0 
$50.5 
+5i .  0 
+72.0 

329.6 
331.6 
10.6 
38.6 
59.6 
67.6 
80.6 
S i .  6 
89.0 

126.6 
326.5 
330.6 

9. 5 
3i. 5 
5:. 6 
75. 5 

301.6 
327.6 
327.6 
331.6 
11.6 
19. 6 
38.6 
40.6 
59.6 
is .  6 

295.5 
300.5 
327. 5 
328.5 
330.5 
11. 5 
19.5 
38.5 
39.5 
69.0 
65.5 
80. 5 

Mt. Wilson. +17.0 
+i. 0 

+15.0 
+15.0 
-23.0 
+22.0 
-24.0 
-17.0 
-22.0 
+21.0 
+l7. 0 
+6.0 

+14.0 
+ I 4 0  
-25.0 
-26.0 
+18.0 
+IS. 0 
-20.0 
+i. 0 

f15.0 
+ K O  
+15.0 
-28.0 
-24.0 
-25.0 
+19.0 
-13.0 
+18.0 
-20.0 
t 7 . 0  

+16.0 
+16.0 
+15.0 

-24.0 
+21.0 
-25.0 

-19. n 

Bept. 16..-.. U. 6 .  N a r d .  

Mt.  Wilson. 

Do. 

hiean daily area for 29 days, 729. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS, 
SEPTEMBER 1936 

[Data dependent alone on observations a t  Zurich and its station a t  Arosnl Bept. 22-.-.. 

Bept. 23.-.-. 

[Furnished through the courtesy of Prof. W. Brunner, Eldgen. Sternwarte. Zurich, 
Switzerland] 

September I Relative 1 1  Sept.ember I Relative I /  September 
1936 numbers 1036 numbers 1936 

Relative 
numbers 

Eacd 80 
116 

a 128 
a 86 

Eac 85 

Mac 85 
d _ _  
a 94 

86 
ad 106 

Sept. 24.--.. 

Bept. 25 .... 

Gept. 26---. 

Mean, 29 days=75.1. 
a= Passage of an average-sized group through the central meridlan. 
b=Passage of a large group or spot through the central meridinn. 
c=New formation of a center of activity: E, on the eastern part of the sun's disk; W, 

d=Entrance of a large or average-sized center of activity on the east limb. 
on the western part; M,  in the cantral circle zone. 


